Recent in vivo advances in cell-penetrating peptide-assisted drug delivery.
Delivery of macromolecular drugs is an important field in medical research. However, macromolecules are usually unable to cross the cell membrane without the assistance of a delivery system. Cell penetrating peptides (CPPs) are unique tools to gain access to the cell interior and deliver a bioactive cargo into the cytosol or nucleus. In addition to macromolecular delivery, CPPs have been used to deliver smaller bioactive molecules. Therefore CPPs have become an intensive field of research for medical treatment. In this review, we highlight studies that include CPP in vivo disease models. We review different strategies and approaches that have been used, with specific attention on recent publications. The approaches that have been used include CPP-cargo covalent conjugation strategies and nanoparticle strategies. Various additional strategies have been used to achieve disease targeting, including active targeting, passive targeting, and combined active/passive strategies. As a result, delivery of various types of molecule has been achieved, including small drug molecules, proteins and nucleic acid-based macromolecules (e.g. siRNA, antisense nucleotides and plasmid DNA). Despite recent advances in the field, confusions surrounding CPP internalization mechanisms and intracellular trafficking are hindering the development of new and more efficient vectors. Nevertheless, the recent increase in the number of publications containing in vivo CPP utilization looks promising that the number of clinical trials would also increase in the near future.